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HATERIALE ARD Cﬂﬁpﬁﬁgﬁ? PROCESSIRG IN SPACE

ﬂanufacturing or processing in a space station is only logioal
for those operations which ean benefit from one or both of the two
€2} conditions: a near-perfect, unii&iﬁeé vacugr and a
gero~gravity environment. ©Of these twe the sero-gravity
environment is the wmost difficult to achieve otherwise and thus of
rost significance. Processing in space or on garth is not so auch
a guestion of cost tradecffz but whethey an operation c¢an be
performed in space which otherxwise could pot be performed at all.

Without gravity, liguid arnd ¢apor phase materials sre
exceptionally homoQeneous since both convective cooling effects
and the concentrstion gradients produced by sedimentation are
abgent. Bolidification of these materials can produce large, .
structuurally perfect crystals with accvrately controllied and very -
uniforye puritlies or concentrations of dopants, As exaeyzea' large
and therefare sensitive Mercut¥id-lodlde gamma detectors clay
¢eglis near the lieit of thQQIPﬁlCﬁl efficiency, and lafge area
avalanche photo~diodes are peu81bie with such orystale, which
cannot be produced otherwiss. In general these progess and
materials controls can enhance the performence and reliability of
any semi-conductor device.

The separation and concentration of the large macro-molecules
of biological materials which on earth is limited by sedimentation
is facilitated by zero-gravity. Consequently space processing can
yield quantilies of medicipez and biochemicals which are
unobtainable by sarth-based processing,

NHotwithetanding the above, there is no obvious advantage in
\\ doing Bpace processing for the complex and alaborate fabrication
\3 required in manufacture of wicro-chips and integrated circuits.
x Given the above s?acevprccesaed aaterzaia,final fabrication can

moet ezpediticusly and ecoﬁoﬁlcaliy be done in terrestial
- facilities,
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The suggested advantage of semi-conductor manufacture in
space involves the crystal ingots which are the basic material
from which integrated circuits are fabricated. Under zero
gravity, these crystals would be grown with (it is thought)
fewer imperfections. ' The reduction in imperfections would
result in a higher yield rate for standard-sized circuits
and could potentially allow fabrication of larger circuits
with an acceptable yield rate. It is possible that it could
bé economical to accomplish this portion of the IC fabrication
process in space. It is not clear if other steps in the process
could economically take advantage of :the zero gravity, high

vacuum, or low temperatures of space.
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